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ABSTRACT

. . The U S Arrr%/ %)r S ?f Engi neers_in concordance with npnevi | | e Power
Adm ni_stration prov g release of 148 billion cubic meters (1.2 MAE, mllion
acre feet? of i npounded water from Lake Koocanusa, Montana fromJune 1 to June

28, 1994." This rel ease of water provided roxi mately 566 m/s_ (20 thousand
Fglbihc feet per second, kcfs) di sclﬁ) d taﬁ)é) Kootenaef yR' ver at Bohners Ferry,

ano.

arge in

Between February and early April 1994, 15 adult sturgeon (10 fenales, 5
males) in late vitel | ogenic sta%e were captured and fitted with_conbi nations of
radio and sonic transmtters. total of 31 sturgeon were nonitored.

As spring runoff flows increased in late April and early My, 12
transmttered st ur%eon %8 females, 4 males) noved upriver to Shorty's Island
(river kilometer [rkn} 230. 1&. O these, 7 (3 fenales, 4 nal es?1 event ual | y noved
upriver to Mrtle Oeek (rkm 237.3). Their activities at the egg coll ection
sites sug%est ed they joined other spawning sturgeon. Four transmttered fish &g
f emal es, mal e) noved upriver to, but not beyond, Flemng Oeek (rkm 225).
transmttered sturgeon were recaptured to verify spawni ng.

Age estimates of fin ray sections from 18 107-137 cm (42.8-54.8 i n?
sturgeon ranged from20 to 32 years. The growth rate of sturgeon between initia
capture and nultiple recaptures averaged 3.2 cm (1.28 in) per year.

Between March 1993 and July 1994, 44,333.5 hours of effort were targeted
on capture of juvenile sturgeon. "Seven gear types collected a total of 16 adult
and 5 juvenile sturgeon. Al juveniles were fromthe 1991 year class. Four were
assurmed wild fish and one originated froma 1992 hatchery rel ease. A total of
325 fish of various other species were collected. No sturgeon eggs or |arvae
were found in those stomachs exam ned.

_ D-ring, beamtraw tows, and artificial substrate nmats were used to sanple
white sturgeon' eggs and |arvae. No sturgeon eggs or |arvae were found in 101.3
hours of béamtrawing, 15 hours of seivi n(fzj_ the water colum, and 1,215.25 hours
of sanpling near the river substrate. Artificial substrate mat sanples, totalin
1,940, were distributed in 17.6 km (10.9 m) of river between Bonners Ferry an
Shorty's Isl and. A total of 213 white sturgeon eggs were collected during 58, 947
hours of sanpling for a catch rate of .004 e(c);gs/h. At | east eight S&?V\nl ng
events were docunented between May 15 and June 20,” at two |ocations near Shorty's
Island, and one |ocation near the confluence of Mrtle Oreek. Water velocities
averaged .32 nis (1.05 ft/s) at egg collection sites.

Ten hatchery reared juvenile white sturgeon equipped with radio and sonic
tags were released in pools dowriver of Kootenai Falls, Mntana. Al ten
sturgeon had nmoved between 60 and 97 km (37.3 and 60.3 ml) downriver of release
sites within one nonth. Mvements coincided with najor flow peaking associ ated
wi th hydropower production at Libby Dam |ocated upriver of the release site.

Aut hor s:

Patri ck Marcuson
Fi sheri es Research Bi ol ogi st

Vi rgi ni a Wakki nen
Fi sheri es Techni ci an

G etchen Kruse-Mall e
Seni or Fi sheries Technici an
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I NTRCDUCTT ON

_ Data collected during ten years of white sturgeon Acipenser transnontanus
investigations on the Idaho portion of the Kootenai R ver (Figure 1), five years
on the Mntana portion, and four years in British Colunbia, Canada, suggested
very little spawning was occurring. Studies of white sturgeon spawiing 1n the
Col unbi a R ver system reported water tenperatures of 14°C to 17°C (57.2°F to
62.6°F), suitable water depths of at least three neters (10 ft) and a di scharge
with velocities of at least 0.5 mis (1.6 ft/s) over a substrate of bed rock,
cobble, or gravel were required for successful reproduction of white sturgeon.
Prior to 1972 and the operation of Libby Dam the Kootenai R ver had suifable
habitat for a self-sustaining popul ati on of white sturgeon. A sanple of 185
adul t sturgeon examned between 1977 and 1980 reveal ed 79% (144) of the 185 fish
were 15-27 years old. Thus, the majority of this sanple of 185 fish were hatched
between the years 1951 and 1965. Hydrographic records indicated these were wet
years with _bétter than average run-off. "Hstoric pre-dam flows ranged from 1, 699
to 2,832 ni/s (59,992 to 99,998 cfs) durlngkot he st uhgeon spawni ng period. Peak
flows, during April through July, of the ot enai ver after Libby Dam were
%ggigal ly inthe 250 to 450 ni/s (8,828 to 15,890 cfs) range (Apperson and Anders

~ The Bonneville Power _Admr%istration and United States Any Corps of
Engi neers provided 1.48 billion 1.2 MAF mllion acre feet) of vater stored
i n Li bby Servoir (Lgke Koocanusa) to produce a discharge in the river at
Bonner s Ferr%/ of 566 m7s (20,000 cfs) during the spring of "1994. This docunent
summari zes the novenents and spawni ng behavior of white sturgeon in the Koot enai
Rver prior to and during this experinmental discharge period.

STWDY SI TE

_The Kootenai R ver ori'\%i nates in Kootenay National Park, British Col unbia.
The river flows south into Mntana and turns northwest at Jennings, the site of
Li bby Dam at rkm 352.4 E)FI gure 1). Kootenai Falls, 40 km (24.8 m) bel ow Libby
Dam "~ presents an inpassable barrier to sturgeon. As the river flows though the
northeast corner of |daho, a definite change occurred at Bonners Ferry. river
from Bonners_ Ferry, the channel has an average gradient of 0.6 mikm (3.15 ft/m?],
wth velocities higher than 0.8 mis (2.6 ft/s).” Downriver from Bonners Ferry the
river slonwed with velocities less than 0.4 mis (1.3 ft/s). Average gradient
declines of 0.02 mkm (.1 ft/m), the channel deepens and the river meanders
though the Kootenai Valley back into British Colunbia and enters the southern arm
of Kootenay Lake. The river leaves the lake though the western arm to its
confluence Wth the olunbia Rver at Castlegar. A natural barrier at Bonnington
Falls (now a series of four_dans) have isolated the Kootenai white st uro%eon rom
other populations in the Colunbia Rver basin for approxinately 10,000 years
I\b[]t rig(%tst)e 1973). The basin drains an area of 49,987 knt (19,300 m? (Bonde and
S .

CBIECTI VE

1. Determne environmental requirenents for adequate spawning and recruitment
of white sturgeon by 1998.

94ANNRPT 2



Kootenay

-
le. - 1930 L
_. Lonengw Lahs Sann bome h A
200 :
ol \
(120) 0 10
30
0o 500
1% 4 ' |-m2-?£ 00 108 180 X© .
120 8ritish Coiumbia \
Idaho | Montana ]
l | ]
RO ]
®, J
2 b
& [ 3
K] 3
» I
[
- 4 1280) I
$
Seansfe Ferry i $
2, 3
(3 4 ;
o ~ :
| » Kootensi k :
: Faite u'%‘
| Trev (310) oai
I : usey (= \
» i
L 4
| a i
= Q
| ,
o 10 20 5
| ¥ 1 L
kilometers
Figure 1. Map of the Kootenai River with a schematic of river gradient and notable points {

of reference from Bonners Ferry to Kootenay Lake. Complete study area was J
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Table 1. Sexual devel oEmant of white sturgeon sanpled in the Kootenai R ver,
| daho 1989 t hough 1994.

Categories of sexual development Percent (number) of sample by year
Category/sex Description of development 1989 1990 1991 1992 1993 1994
0/Unknown Gonad undifferentiated or not 32 14 6 2 0 31

seen (58) (15) (3) (1) (18)

1/Female Previtellogenic: no visual signs 14 12 8 12 0 5
of vitellogenesis; eggs present but (25) (13 (4 (5) 3
have average diameter <0.5 mm

2/[Femae Early vitellogenic:  eggs are 7 4 2 5 2
cream to gray; average diameter (12) (8) 2 Q) Q) (0]
0.6t02.1 mm

3/Female Late vitellogenic: eggs are 6 5 8 9 53 0
pigmented and attached to ovarian (20 (5) (4 4 (20)
tissue; average diameter 2.2 to
29 mm

4/Female Ripe: eggs are fully pigmented 2 5 4 9 11 12
and detached from ovarian tissue; 3 (5) 2 4 2 @
average diameter 3.0t0 3.4 mm

5/Female Spent: gonads areflaccid and 3 1 2 0 5 0
contain some residual fully 5) (2) Q) Q)
pigmented eggs

6/Femae Previtellogenic with attritic 2 0 0 0 0 0
oocytes: eggs present but have (©)]
an average diameter <0.5 mm;
dark pigmented tissue present that
may be reabsorbed eggs

R/Femae Reabsorbing eggs 0 0 0 2 0 0

O

7Male Non-reproductive: testes with 3 27 29 26 0 18
translucent smokey pigmentation (6) (30) (15) (11 (20

8/Male Reproductive: testes white with 32 28 18 16 21 32
folds and lobes (58) (31 9) 7 4 (18

9/Mae Ripe: mik flowing; large white 0 3 14 21 5 5
lobular testes 3) 7 9) (1) 9)

S/Mde Spent: testes flaccid; some 0 0 8 0 0 0
residue of milt )]




METHODS

Di scharge and Water Tenperature

The discharge fornmula for the Kootenai R ver at Bonners Ferry was
calculated by the US Any Corps of Engineers (Pat MQGain, personal
comuni cation). The instantaneous discharge of the Koot enai ver at
Bonners Ferry was calculated from a reading of the discharge at Leonia
%auge six hours earlier + 1.25 x Yaak R ver gauge three hours earlier. Six
ours was considered the tinme water from Leonia reaches Bonners Ferry, a
distance of 30.2 km (18 m). The travel time for water at Myie to Bonners
Ferry was three hours. The one (1), in the formula, was the gauge at Yaak
R ver which had essentially the same drainage area of the Myie (Yaak = 198
ha', Myie 196_ha2 andn?)Jprom nmat eIQI the sane mean annual discharge (Yaak =
24.4 mls, Myie 25.1 S). The .25, in the formula, is the balance of
| ocal waters between Leonia and Bonners Ferry.

~ Water tenperatures were recorded at the US. Ceological Survey
Gauging station at the US. Hghway 95 brlqure in_Bonners Ferry. The
Bonneville Power Administration and U S, ny Corps of Engineers
roposed a flow design to encourage white sturgeon to spawn in the
ootenai River with the following criteria:

Maintain a mninumspring run-off of 425 n¥/s (15 kcfs).

Provide 566 ni/s (20 kcfs) for 35 days when waters tenperatures
approach 12°C to 13°C (53.6°F to 55.4°F).

Provide flows of 311.5 n¥/s (11 kcfs) for 30 additional days in July
to early August.

Elimnate | oad foll ow ng.

B W bR

Adul t St urgeon Sanpli ng

Adult white sturgeon were captured with rod and reel or setlines from
1989 to April 1994. Fish over 120 cm (48 in) were examned surgically to
determne gender and stage of sexual maturity as classified in Table 1.
Radio (24-nonth) and ultrasonic transmtters (50-nonth) were fitted on ten
females and five males captured between February and _earl?/ April 1994. Al
transmtters were attached with 1.4 mm g._055 in) wire [eader and crinps
t hough the proximal portion of the dorsal fin.

) Locations of each transnmtter were recorded to the nearest 0.1 rkm (.06

m) for each fish. Two to three intersecti n? headings fromdifferent points
inthe river or lake were used to triangulate the fish's position. Onhce
a fish's specific |ocation was determned, the boat was noved to a position
upriver fromthe fish to avoid startling it. W then drifted the boat
over the fish's location with the nmotor off. The depth and water
tenperature were neasured with an echo sounder and hand-held thermoneter. A
stationary radio data | ogger was nounted al ong the riverbank between Arbush
Rock and the U S Hghway 95 bridge (rkm 245.8) to nonitor any mgration
in the river near Bonners Ferry, [daho.

Fork length (FL), total length (TL), and weight (kg) were recorded for each sturgeon.
A total of 18 pectoral fin sanples were collected from snaller sturgeon <137 cm
(54 in)in 1994. Fin rays were cut into thin sections, sanded snooth, and viewed
under "a di ssecting mcroscope to determne ages. Fish collected in early sprin
rior to annulus formati on were assumed to have an annulus on the outer edge o
he ray. Average ages were calculated from individual age estimates nade by
three or nore readers. Examnations of white sturgeon included searching for
previ ous t ags and inserting Passi ve I nt
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Transponder (PIT) tags. Recaptured fenmales were usually surgically re-exam ned

for sexual devel opnent unless the data base reveal ed surgery had been perforned
within the sane year.

Wite Sturgeon Egg and Larvae Sanpling

VW used artificial substrate mats to docunent white sturgeon spawning.
Substrate mats consisted of filter naterial %I atex-coated aninal hair) bolted to
62 x 75 cm (24.8 x 30 in) angle iron franes (MCabe and Becknan 1990). Mats were
held in position on the substrate by the weight of the frane and an anchor. An
orange buoy with an identification nunber was attached to each mat. Mats were
set in the river fromNMy 10 to July 20, 1994. Mats were deglo ed in the river
fromShorty's Island to U S Hghway 95 bridge (rkm 228 to 246). Mats were set
at various depths and locations in respect tO |ocations and noverment of radio-
tagged adult sturgeon that were potential spawlers in 1994. Tine, depth, and
| ocation of mats were recorded at deploynent and retrieval. Mats were retrieved
to the boat by pulling the line froman attachnent point fixed to the downriver
side of the nat frane to mnimze flushing of contents. Mats were pulled and
examned for presence of eggs daily until the end of June,. after which they were
checked every 2-4 days through July 20.

E%gs were renoved frommats and stored in |abeled vials containing fornalin
or alcohol solution. Wite sturgeon spawiing dates and times (%4 hours) were
back-cal cul ated fromall viable white sturgeon eggs usi ng an exponential function
i nvol ving water tenperature and enbryoni c devel opnent described by Véng et al.
(1985) and Beer 1981). Enbryonic stages of white sturgeon ePgs. wer e
di stingui shed visually and with a di ssection ncroscope using the enbryoal ogi cal
criteria devel oped by Beer (1981). Spawni g dates or tines coul d hot be
estimated for non-viable and unfertilized white sturgeon eggs.

Surface and bottom velocities were recorded at sone egg collection sites.
Several . eggs were deployed in containers wthin the river or taken to the
Kootenai Tribes experinental hatchery for observation of devel opnent.

_ V¢ sanpled for sturgeon egé:]s and larvae between May 24 and July 1, 1994
with two types of traw nets. A beamtraw (3 mx 1.0 m 1.59 mm knotless mesh)
and Dring plankton nets (0.78 mnmaximumwidth x 0.54 m high, 1.59 mm knot!| ess
mesh) were utilized. The nets were held stationary on the substrate for 3 to 30
mnutes per sanple. Detailed nethodology and gear specifications are given by
Parsle% et al. (1989). Dring nets were fished at 277 sanples on the Koot enai
R ver between rkm 225 and 270, May 18 to July 27, 1994. Two hundred ni nety-ei ght
beamtraw collections were made at 15 | ocations between the railway bridge (rkm
245.7) and lower end of Shorty's Island (rkm228). Two Dring nets were usually
fished simltaneously. A standard sanple consisted of fishing nets for 5 to 30
mnutes depending on” the amount of organic debris in the drift. Stes chosen to
sanpl e white sturgeon eggs and |arvae were innediately downstream from suspect ed
spawning habitat and the locations of late vitellogenic white sturgeon fitted
wth transmtters. Ste selection for traw sanpling locations used the same
criteria as Dring nets. General Qeanics How nmeters were nounted on all traw
gear to nonitor volune of water filtered.

V¢ searched for yearling and ol der juvenile sturgeon in several types of
Kootenai R ver habitats. Sat traps, 61 cm (2 ft) and 91 cm (3 ft) baited hoop
nets, multifilament gill nets, setlines equipped with 6/0 hooks, mnnow traps
and rod and reel gear were enployed. Suckers, GCatostonus sp., squawis
Pt vchochei | us oregonensi s, and peanouth M/l ocheilus caurinus coll ected during the
month of June had their stonach contents analyzed for the occurrence of sturgeon
| arvae or eggs.

94ANNRPT
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Hat chery Reared Juvenil e Rel ease

O Septenber 29, 1994, two groups of five 1992 year class juvenile sturgeon
were released in the Kootenai R ver bel ow Kootenai Falls. Release sites were
| ocated at rkm 305.4 and in four pools between rkm 307.3 and 310.5. Each
sturgeon was tagged with a sonic and a radio tag, a renoval of the 2nd left and
9th Tight scute,”an orange Floy tag, and a PIT tag. Sturgeon were tracked wth
sonic and radio receivers for the seven days after rel ease, and every other day
thereafter until the end of (ctober. Wights and |engths were recorded on the
day of release for each fish.

Oh July 29, 1994, 38 juvenile sturgeon were released at Anbush Rock (rkm
244.5). (n August 4, 1994, 40 juvenile st urlgeon were released at Ferry Island
(rkm203.6). These juveniles were PIT and Floy tagged and a scute was renoved
as an external nark. Mnitoring of the rel eases was conducted by the Koot enai
Indian Tribe and should to be reported in their Annual Report to the Bonneville
Power Admi ni stration.

RESULTS

D scharge and Tenperature

~ The flow criteria proposed by the US Corps of Engineers was altered to
a slightly earlier augnentation date based on the spawni ng behavior of tag]ged
adul t "white sturgeon.” The 1.48 billion (1.2 MAF) of water on reserve for
sturgeon began on May 6 and ended July 11, 1994. Natural spring runoff bel ow
Li bby Dam (I'ocal inflow) peaked at 581 °nt/s (20,505 n%f s) on %I‘H 22 at Bonners
Ferry (Figure 2). Waters subsided to a low of 277 nv/s (9,785 cfs) before flow
augnentation was initiated. Due to the wupriver locations of the bulk of
nonitored fish, we decided on May 7, 1994 to add discharges in snall increnents
to the target of 566 m/s (20,00 cfs?. The target flow of the test was reached
on June 1 and ended June 28. Fl ows fl uctuated ﬁ%v\een 557 and 633 nt/s (19, 677
and 22,347 cfs). Mnor deviations fromthe 566 nt/s (20,000 cfs) target were a
function of variations in Jocal runoff. A the end of the release on June 28,
flows were reduced in 57 n¥/s (2,000 cfs) increnents to 113 nm¥/s (%4, 000 cfs).

Water tenperatures at Bonners Ferry ranged from 7.8° to 15.1°C (46°F to
59°F) between May 1 and the end of the flow test on June 28, 1994 (Figure 2).
The nean daily water tenperature was 10°C (50°F) for My, 12°C_(53. 6° or June
?ré% %ZOFC): (62.6°F) for July, 1994. Maxi num water tenperatures in July were 19°C

Adult White Sturgeon Captures

_ Between March 1989 and Decenber 1994, researchers captured 437 adult fish
in 24,238.5 hours of fishing with setline and rod and reel. The catch per hour
was 0.10 fish/h for rod and reel and 0.01 fish/h for setlines. Six white
sturgeon were captured in baited hoop nets. One fish was captured and rel eased
while electrofishing in the Hem ock Bar area (rkm 263.5).

13



m——Figure 2. Temperature (C), flow (m3/s) and number of white sturgeon eggs collected
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VWhi te Sturgeon Tracking

Total telemetry effort for the period January to July 29, 1994 was 418.75
hours. The effort réquired to nonitor sturgeon locations was proportional to the
degree of travel of transnitter-bearing sturgeon. E ght hours of nonitoring was
adequate to locate the 16 fish with ultrasonic transmtters in the nonth of
January. Monitoring dprogreSS| vely increased as the nunber of fish wearing
transmtters increased to 32 and their degree of novenent increased. Effort in
February was 10% hours, 16 hours in Mrch, 371, E hours in April, and 152% hours in
Maz. As sturgeon started retreating to sites in the lower river and Kootenay
ha e, theJh(I)urs of monitoring effort decreased to 121A hours in June and 73%
ours in July.

Ve focused our tracking effort on locating late vitellogenic fenmal es and
nmal es exhi biting reproductive behavior. Tracking effort involved 15 surveys of
Koot enay Lake, 16 surveys of the river reach between Kootenay Lake to O eston,
British Colunbia, 17 surveys from Geston to Porthill, 41 surveys from Porthill
to Copel and, 64 surveys from Copel and to Deep Oreek, and 31 surveys between Deep
Oeek to US. Hghway 95 bridge (Figure 3). In total, 418.75 hours of tracking
was expended to nonitor 31 active transnmitters.

No fish were detected with the fixed data | ogger at rkm 245.8. Ml e #565
had advanced the furthest upriver to rkm 243 between ush Rock and the Koot enai
Tribal Experimental Hatchery on May 24, 1994. Two feral es, #548 and #574, were
at rkm 241.5 near the Kootenai Tribal Experinental Hatchery on May 12 and 13,
1994. The fish exhibiting the greatest novenent over time was #550, she noved
upriver 37 river kiloneters in a 24-hour period, May 12 to May 13, 1994.

V¢ conducted telenetry at ni 8ht on specific ripe sturgeon in the Shor_tty‘ S
Island area to see if we 'could detect actual spawni ng. “Sturgeon exhi bifed
consi derabl e novenent within a 0.4 km (.25 m) range. No evidence was found to
support spawni ng epi sodes, nor were novenents readily different fromactivities
during daylight.

Behavi or of Mbnitored Sturgeon

O the 31 fish supporting active transmtters, 7 were nmales and 24 were
fenmales. Heven fenales and two nal es overw ntered in Kootenay Lake and renai ned
in the lake during the experinmental flow release. O the above conpl enent of
| ake-dwel ling fish, 7 were captured and fitted with transmtters in 1991, 2 in
1992, 7 in 1993, and 1 in 1994. R ver discharges and upriver |ocations of 16 of
18 remaining fish are diagramed in pendi x A. One female (#387) was not
|ocated during the 1994 test flow Another fenmale remained in the | ake except
for two trips to rkm 182.5.

Twel ve fish (8 fermales, 4 nales) traveled upriver of Wper Shorty's |sland

rkm 230.1). Seven of these fish (3 females, 4 males) were detected upriver of
Oeek (rkm 237. 3%.0)AII eggs were collected upriver of the |lower end of

rtle
orty's Island (rkm 22 Four fish (3 fenales, 1 nale) went upriver to, but
not beyond, the large hole at the confluence of Hemng QGeek (rkm225).
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Figure 3. Telemetry effort by section on the Kootenai River for April-July, 1994,
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Sturgeon Tracked to Locations Upriver of Shorty's |sland

) Ei ght fenales and four nales were tracked to locations in the vicinity of
sites where fertilized egé;s were col lected on artificial substrate mats. A~ but
the fermal es #435 and #438 were captured and fitted with transmtters at either
Ferry Island (rkm 205) or Rock Oreek holes (rkm215) in March and April of 1994.
Al 12 sturgeon noved upriver during the s rlrlc/g freshet in late %)HI and during
the steadily increasing discharges of early May 1994 (Appendix A). Mst of the
nonitored fish_retreated back downriver béfore the augmented flow reached the
targeted 566 m/s (20,000 cfs) on June 1, 1994. Ferale #555 and three nal es,
#565, #574, and #581, remaineéd in the vicinity of Shorty's Island into June
before retreating downriver. Male #585 nade a downriver run in |late June but
returned to the Shorty's Island area b%/_ md-July. Ohe of the nonitored nal es,
#565, retreated from the group of potential spawlers at Shorty's Island and was
found with fenal es #163 and #348 in Rock Qeek (rkm 215) for a short tine before
returning to Shorty's Island (Appendix A).

Sturgeon Tracked To, But Not Beyond, Locations Between
Ferry TsTand and Fl em ng Cr eek

A potential fenale spawner, #163, was fitted with a transmtter in April

1994 while located at. the confluence. of Rock Qreek (rkm 215) (Appendix A). She
remained in this vicinity (rkm 210.4-219.5) throughout the entire flow
experinment. Another fenale 2,#348) processed at Ferry Island in 1994 renained in
the Ferry Island area until md-June. She noved upriver to rkm 224 and renai ned
t hroughout the study period. One female (#439) fitted with a transmtter in
Koot enay Lake in 1993 was |ocated in the Rock O eek confluence (rkm 215) during
the flow test. Continued presence of this fish's sonic signal at the above
| ocati on suggested she shed her transmitters.

Fish #583, believed to be a ripe nale spawner, was fitted with transmtters
at the Rock Creek hole (rkm 215) in April. He noved downriver to British
Col unbi a (rkm 165) and remai ned there for nost of the experinental period.

White Sturgeon Recapture Effort

~ Atotal of 529 hours of fishing effort was ainmed at recapturing radio and
soni c-tagged white sturgeon (Appendix B). Targeted fish were those which had
been nonitored upriver to and beyond Shorty's Island during the experinental flow
test. One hundred and fo_rtF\{ hours were spent trying to catch fish #576, and 269
hours of effort toward fish #560. The remaining hours were distributed anong six
ot her potential spawners.

Thirteen sturgeon were captured; none were the targeted sturgeon. Data
fromcaptured fish was recorded, and they were all released alive after insertion
of a PIT tag. O five fish surgically sexed, there were two nmales, one fenale,
and two unidentified sturgeon.

Sanpl i ng Juvenile White Sturgeon

Bet ween March 1993 and July 1994, 44,333.5 hours of sanpli ng was ai med at
collecting juvenile white sturgeon with seven gear types (Table 2). A total of
21 white Sturgeon, 5 of which were juveniles, were captured in gill nets, baited

hoop nets, setlines, and by rod and reel. Mnnow and sl at traps did not capture
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Tabl e 2. Sanpling effort for juvenile white sturgeon in the Kootenai R ver

1993 & 1994.
Upriver of Bonners Ferry Downri ver of Bonners Ferry

Sampl i ng Hour s O her Hour s O her

net hod effort fish Sturgeon  effort fish St ur geon
Gllnets 237 4 0 180 17 5
9lcm 4912.5 41 31, 350 211 4
Baited
hoopnets 1!
61cm Bait ed 94 13 5378.5 23 0
hoopnet s
M nnow 283 0 0
traps
Rod and 4.5 4 0 119 12 1
reel
Set | i nes 174 0 0 579 0 11
Slat traps 150. 5 0 0 871.5 0 0
Al aear 5855. 5 62 0 38, 478 263 217
comnbi ned

1 March 1993 - July 1994
2 Four were juveniles from 1991 year class. One was a hatchery reared sturgeon
rel eased in 1991
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any fish. Rod and reel sanpling caught 1 adult st ur%eon and 13 other speci es.
No” sturgeon eggs or larvae were found in any of the stomachs of other fish
speci es captured. Six of the 754 predator fish stomachs exam ned by the Koot enai
I ndian Tribe contai ned white sturgeon eggs.

Four juvenile sturgeon were captured in gill nets and one was caught in a
goop net. The location, date, size, and age of the five juveniles are in Table

The recaptured hatchery sturgeon was from 1991 parents, hatched in 1991,
and released in the Kootenai R ver at Anbush Rock August 26, 1992 as part of a
studP/ to nonitor the release of 104 age 1 fish. The fish was 25.2 cm (9.9 mé
total length, 63 g (.14 Ib) at release, and was 35 cm (14 in) and 268.3 g (.5
| b) upon recapture and re-rel ease on Novenber 8, 1993. During the 433 days at
large, this fish grew 9.8 cm (3.9 in) and 205]q (.45 Ib) for an annual rate of
8.3 cmyear (3.3 in) and 173 g/year (.38 |bs/year).

The four wild fish caf)tured ingill nets were collected in 19-20 m (62. 3-
65.6 ft) of water in the slow flow n? section downriver of Bonners Ferry. The
fish were all aged at 3 years, ,oart of the 1991 brood year. These fish averaged
40 cm (16 in) and 399 g (.88 I Db).

. The total conposition_of species caP_t ured by all gear types (Table 4) was
73 fish upriver of Bonners Ferry and 272 1ish dowriver of Boriners Ferry, Idaho.
Suckers and squawfi sh dom nated the catch.

D-Ri ng Net Sanpli nqg

Prelimnary data from 277 sanples collected with D-Ring nets by the
Kootenai Indian DR ng crew May 18 to July 25, 1994 accounted for 1,215.25 hours
of effort at 19 sites (Anders, personal Comunication). They fished D-Rng nets
for 1,184.3 hours on the dowiriver side of US Hghway 95 bridge. The remainin
20.95 hours of sanpling occurred at sites upriver from Bonners Ferry. Forty o
the Dring sets were fished on the river for a conbined 1,041 hours. Fifty-five
of the 277 total sets (30 hours) were surface tows. No white sturgeon eggs or
| arvae were collected in any sanples (Anders 1995, in press).

Research crews fromthe |daho Departnent of Fish and Game nade 55 D-ring
sets to sieve for larval sturgeon in the water colum. Sanpling began on June
17 and ended July 6, 1994. Al “larval searches were conducted downriver of known
sturgeon spawni ng | ocations. The average depth sanpled was 2.7 m (8.7 ft) and
ranged fromthe surface to 10.7 m (3 fto?' N ne hundred m nutes of selving
48,163 nt (1,700,671 ft3 of water produced no white sturgeon eggs, |arvae, or
young-of -t he- year.

Beam Trawl Net Sanpling

Research crews frr%m Mont ana Departrent of Fish, Wldlife and Parks filtered
approxi matel y 381, 949 (13,486,900 ft3) of water from 298 different traw sets
(Table 5). They trawed for a total of 6,082 mnutes. No sturgeon eggs or
| arvae were_found; however, 20 eggs and 17 |arvae of other fish species were
collected. The majority of eggs and larval fish found were northern squawfi sh,
as identified by Montana and |daho Fish and Gane personnel .

94ANNRPT
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Tabl e 3.

Location, date, size and age of juvenile sturgeon captured

during 1994 in the Kootenai River, |daho.
For k
Lengt h W

No. Met hod Locati on Dat e (cm (kg) Age Comment s
1 G |1 net Jerone Sl ough 6/ 14/ 94 45. 0* . 26 [ 1991 Year

d ass

1 G || net Rock Creek 7/ 16/ 94 40.5 .54 111

1991 Year

1 G |1 net Rock Creek 7/ 20/ 94 41.0 --- 11 Cl ass
1 G |1 net Fl emi ng Creek 7/ 20/ 94 38.4 --- [11 1991 Year

d ass

1 6lcm Ambush Creek 11/8/93 35.0 .27 [ 1991
Hoopnet Hat chery
Rel ease

1

Total |ength nmeasurenent
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Tabl e 4.

Catch of all species by all gear types upriver and downriver of
Bonners Ferry, |daho 1994.
Locati on

Speci es Upri ver Downri ver Tot al
N Squawfi sh 17 94 111
W Sturgeon 0 21 21
Bur bot 1 29 30
Wi tefish 7 12 19
Pearnout h 10 3 13
Rai nbow 1 4 5
Bul | Trout 1 5 6
Sucker (Fine) 8 54 62
Sucker (B-1ip) 16 27 43
Sucker (O 12 16 28
Punpki nseed 0 2 2
Brown Bul | head 0 2
Bl uegi | | 0 1
Yel | ow Per ch 0 3
TOTAL 73 273 346
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Tabl e 5. Sunmary of beamtrawl effort in the Kootenai River, |daho, 1994.

Al l

rkm rkm ot her <566 >566 Activ
Tr awl 245, 71 228- 2302 ar eas nls s Tr awl?
M 245,406 77,128 59, 415 120, 630 261, 319 13,78
Filtered
M nut es 2119 2338 1625 1296 4915 129

1

Permanent sites at the railroad bridge.

i Per manent sites near Shorty's |sland.
Active traw includes trawls while anchored with trawl fishing the water

colum as opposed to on the bottom of river.
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Artificial Substrate Mat Sanpli ng

Mat sanples totali nég 1,940 were collected in the Kootenai River: 508 in
the lower Shorty's Island section (rkm 228.0-230.0), 311 inthe upper Shorty's
I sl and section (rkm 230. 1-233. 02(, 413 in the I?/rtl e Creek section (rkm 233. 1-
238.0), and 708 in the Deep Oreek section (rkm 238.1-245.6) (Table 6). The total
sanpling tine was 57,630.2 hours in all sections. Avera(r;e depth for all mats was
7.7 m(25.3 ft) and 8.5 m(27.9 ft) for mats that col [ ected eggs.

O 213 white sturgeon eggs col lected from substrate nmats duri ng 1994, 135
were viable, 9 were not staged, 14 were unstageable, and 55 were dead (Table 7;
éﬁpendl ces C, and C3). The majority &112 eggs) were collected in the upper

orty's Island section fromrkm 230.71-233.0. Xty-three were collected in the
lower Shorty's Island section (rkm 228.0-230. O%. Thirty-eight eggs were
collected in"the Mrtle Oreek section (rkm 233.0-238.0). No eggs were col | ected
in the Deep Creek section.

The three |argest egg collections fromindividual mat sanples took place
Mag 15 at rkm 230.3 (71 eggs), May 16 at rkm 237.5 (35 eggs), and My 26 at rkm
_%_Zb.l?; (]§8 eggs). O her nat ‘sanpl’es yielded from 1-8 eggs each (Fi'gure 2 and
able 7).

Surface velocities at egg collection sites ranged from.06-.85 ms (.2-2.8
ft/s) and averaged 0.43 nis %21.42 ft/s). Velocities near the river substrate
ranged from .09-.68 nis é}.(:%- .2 ft/s) 'and averaged .28 mis (.93 ft/s). Efggs
taken to the Koot enai perinental Hatchery or placed in the river for
8bsedrvat|on of devel opnent becane coated with fungus briefly after collection and
i ed.

The habitat at the Mrtle Oreek egg collection site and the site of the
nost likely correspondi ng spawni ng epi sode was over sand substrate, no sign of
upvel Iing Current, river velocities of .4 ms (1.31 f/s), 5.8 m(19 ft) of depth,
and water at 8.6°C (47.5°F). Depth in the Shorty's Island area was nore |ike the
| oner Colunbia Rver standard, but velocities were .4 mis (1.31 ft/s) rather than
EE%OH ms (3.2 ft/s) standard, tenperature was 9.2°C (48.5°F) rather than 10°C

Age and G owth of Adult Wite Sturgeon

Ages of 18 sturgeon in the 107-137 c¢cm (42.8-54.8 in) length category ranged

from20 to 32 years (Table 8). These snaller adults were all spawned in 1974 and
in years priof to Libby Dam

Growt h of Recaptured Adult Sturgeon

Over the five-year period from 1978 to 1982, 380 adult white sturgeon were captured by State
of ldaho Department of Fish and Game personnd (Partridge 1983). Fish wereindividudly identified with Hoy
dart tags, Growth rates were cdculaed usn%Nme%ren s from 44 fish that were captured a least twice,
Twelve fish were captured three times and two fish were caught four times, Growth aver. 3.3cm(1.32

in n=44, SD = 6.2). Intervals between measurements ranged from 1 to 1,237 days. Some
czg(:a%tg%réwth rates were n) ve cfiue_to measurement erors ed with unanesthetized ?@/1 Growth
ranged from -7.3t0 36.5 cm (-2.9t0 14.6 in) per year.
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Tabl e 6. Distribution of artificial substrate mat sanpling effort for
sanpling white sturgeon eggs in the Kootenai River, |daho, 1994.

Nurrber

Nunber  Average Tot al white
Ri ver Downriver Upriver of Mat Dept h sanmpl e st urgeon
Section rkm rkm Sanpl es (M hour s eggs
Lower 228.0 230.0 508 9.5 15,222.1 63
Shorty’s
I sl and
Upper 230.1 233.0 311 8.0 6, 753. 3 112
Shorty’s Island
Mirtle 233.1 238.0 413 7.7 11,494.0 38
Cr eek
Deep 238.1 245. 6 708 6.2 24,160.9 0
Creek
rkm
Tot al 228.0 245. 6 1, 940 7.8 57.630. 2 213
mat
effort
Tot al 228.0 237.5 37 8.4 936. 8 213
effort
on mats
with
eggs

18



Table 7. Col | ection date, |ocation and stage of stageable white
sturgeon eggs collected on substrate nmats during 1994.

St age
Dat e Tot al 12 13 14 15 16 17 18 19 20 21 22 UNS DEAD

eans

Lower Shorty's Island Section

5/ 16 2

5/ 18 6

5/ 20 1

5/ 25 4 2 2
5/ 26 28 14 8 6
5/ 28
5/ 30
5/ 31
6/ 4
6/ 5
6/ 8
6/ 11

DN

P OO W Rk P O P>
=

Upper Shorty's Island

5/ 15 71 3 8 32 9 4 3 12
5/ 16
5/ 17
5/ 18
5/ 24
5/ 27
5/ 30
6/ 3
6/ 4
6/ 4
6/ 8
6/11
6/ 15'
6/ 20
Myrtl e Creek Section

5/ 16 35 1 2 5 17 6 2 1 1
5/ 17
*5/ 28

5/ 30
Tot al 213 3 g8 32 10 5 1 2 18 9 5 5 14 55

R A
! These eggs were not staged at report time.

NN WO 00O P NPEFE NP PO
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-
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Tabl e 8. Age and size of 18 white sturgeon captured in

AAnAa

Tag numnber Fork length Wi ght

(cm (ka) Age
- TF7DOB6EOCB 107 7 20
7F7DOC3E3E 112 18 20
7F7DO00ASA 124 14 24
7F7DO00E35 112 7 23
TF7F426B49 123 20 32
TF7F116E22 111 9 20
7F7DO31F5D 113 12 24
7TF7DOB6731 120 11 27
TFTDOF7727 119 20 30
7TF7DOF6262 120 20.5 29
7F7D111F50 * 102 13.6 32
7F7D140D1F *! 130 14 25
7F7F374F07 * 123 11 21
7F7DOD5C29. 119 13 24
7F7DOAA4330 * 113 9 20
7F7D113128 137 24 23
7F7DOD783D 123 11 22
7TF7DOD6372 20

1 Fi sh which had fin sanples renoved and aged on previous

capture dates
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) Over the six-year period from 1989 to 1994, 604 adult fish were caught.
Fish were identified with Flay tags, PIT tags, or both. Gowh rates were
cal culated from 88 recaptures with known fork | engths and 87 recaptures with
known total lengths. Gowh rates using both fork and total |ength averaged 2.2
cm (.88 in) per year (SD = 5.5 for FL and 7.3 for TL). Gowth rate of recaptured
white sturgeon (40 - 80 cmFL) was 5.4 cm FL/year in the upper reaches of Lower
Ganite ReServoir (Lepla, 1994). Measurenent T1ntervals ranged from 26 to 1,900
days. The maxi mum neasur abl e (FL) annual growmh was 31.9 cm (12.8 1n).

Twenty-two of 962 adult fish were captured in both periods of the study
(1978-1982 and 1989-1994). N ne were caught three times, five were caught four
times, two were caught five tinmes, two were caught six tines, and one fish was
captured seven tines. Total growh for these fish averaged 3.2 cm (1.28 m)s ?er
year (SD = 1.2). Intervals between rrultlgle captures ranged from 2,610 to 5, 131
days. Calcul ated growh ranged from0.8-5.5 cm (.32-2:2 in) per year. These
fiSh should have had anple tine between capture and recapture to conpensate for
any influence of the fish's behavior due to the stress of handling and narki ng.

Hat chery Reared Juvenil e Rel ease

_ Ten hatchery reared juvenile sturgeon were rel eased on Septenber 29, 1994
in groups downriver of Kootenai Falls, Mntana (rkm 305 to 310.5). By Cctober
26, "9 of the 10 fish were |ocated 60 to 96 kiloneters downriver between Rock
Creek (rkm 214.3) and Anbush Rock (rkm 244.6). Fish #2345 fromthe rkm 305.5
rel ease group was |ocated at Ambush Rock (rkm 244.5) on Novenber 14, 1994.
E_ravel %atterns of individual fish and corresponding river flows are shown in
igure 4.

Durin((); the day of Septenber 29 and the day following the rel ease on
Septenber 30, river flows peaked between 112 and 414 m/s (3,955 and 14,619 cfs)
within a 24-hour period. Two fish (#2336 and #2327) released at rkm 309.3 and
rkm 309.8, and one fish (# 2444) released at rkm 305.4, moved downriver within
the first two da_?_/s. Fi sh® #2426," rel eased at rkm 305.4, had noved downriver on
the third daé hree of these four fish (#2336, #2327, #2426) were | ocated
between Rock O eek (rkm 215.7) and Hening Geek (rkm 227.2) by Cctober 17. They
were still in this area at the end of Cctober. The fourth fish (#2444) was
| ocated on Cctober 14 near Heml ock Bar (rkm 255.8) where it stayed through
Cctober 20. On Cctober 26 it was |located at Rock Oeek (rkm 215.3)." The second
n*a{ or novenent of fish #2444 occurred during a power, peaki n% event between
Cctober 17 and Cctober 21 that ranged from 1147 to 566 ni/s (4,025 to 24,397 cfs)
wi thin a 24-hour period.

_ Two fish (#2264 and #2255) released at rkm 310.4 and rkm 310.5, and one
fish (# 2363) released at rkm 305.4, noved out of their rel ease sites between
Cctober 8 and Cctober 14. This novenent occurred coincidental to fluctuations
of discharge from 114 to 513 [ﬁ’/sé4, 025 to 18,114 cfs) within 24-hour peri ods.
Fish #2264 was located at Flemng Geek (rkm 226.6) on CQctober 12 and fish #2255
was | ocated at Arbush Rock (rkm 244) on Cctober 16 where they remai ned through
the end of Cctober. Fish #2363 was |ocated at Hemiock Bar (rkm 262.2) on Cctober
14. 1t had noved to Anbush Rock (rkm 244. 6?( between Cctober 22 and 24 during
which time flows had stabilized for two weekend days at 335 m/s (11,829 cfs).
%r |4n1g0thfe )next week, the peaking events resuned from 336 to 578 n¥/s (11,864 to

: cfs).

The remaining fish (#2273) released at rkm 310.1, and one of the two
#2354) released at rkm 305.4, noved out of the release sites by Cctober 24,
i sh #2273 noved out after Cctober 20 and was |ocated at Heml ock "Bar (rkm 260)
on Cctober 22. It was next |ocated above Rock Oeek (rkm218.7) on Cctober 26, a
distance of 41.3 km(25.7 m). The first maj or novenent of #2273 occurred
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while flows were stable at 335 nm¥s (11,829 cfs). The second major novenent of
|rsohm#&2t7gb8(r:cuzr 4{ eéjs\/\hen di scharge from Li bby Dam peaked at 567 m/s (20,021 cfs)

DI SCUSSI ON

Qur evaluation of the flow conditions in the Kootenai River in 1994
reveal ed white sturgeon did spawn, although it is uncertain whether |arva and
juvenil es were produced. The presence of fertilized eggs in areas where
reproductively mature sturgeon were known to occupy was encouragi ng. The | ack
of evidence of any larvae fromthe 1994 spawni nﬁ epi'sodes, or noticeable nunbers

e

of recruits fromprevious years, accentuated t need for continued search for
sturgeon recruits and the need to evaluate a flow pattern simlar to years known
to produce recruits to the popul ati on.

The elimnation of capturing brood stock on the spawning site appeared to
have elimnated the downriver ret{eat evi dent of nlc} ored adul t ;spawners. Al so
the elimnpation of peakin ?ower lo y have hel ped. Russl an bi o orgl sts. noted
simlar phenonenons and attributed the fallure to spawn as a stress reaction to

fal se upriver clues in response to discharge peaks from power production (Votinov
and Kasyanov 1979).

Goncurrent with the evaluation of the slo_a\/\ni ng response of sturgeon to the
"flow test" of 1993 was a brood stock collection by the crew fromthe Kootenai
Experinental Hatchery. The primary source of brood stock was fromthe group of
magrants at the Shorty's Island hole. A total of 64 sturgeon were |anded and
examned for maturity. Four fermales and 12 mal es were taken to the hatchery as
potential brood. No nore than 3 females and 6 nales were held at a[% one tine
at the facility. Fromthis group, 2 males and 1 feral e spawned ﬂ publ i shed
data, Kootenai Experinental Hatchery). Al these fish were eventually rel eased
after insertions of PIT tags. Fenal € #437 was equi pped with a sonic transmtter.
This transmtter-bearing fish imrediately travel ed downriver to Kootenay Lake.
e male (no sonic transnitter) was captured two tines on the same day. A review
of the data base for all sturgeon captures indicated that nales rel'eased in a
heal thy condition rra% stay in the general area of capture and rel ease. W
bel i eve the stress of handli'ng may alter the sturgeon natural spawni ng behavi or.

Based on the estinated popul ation of 880 sturgeon in 1991, a 3. 74% annual
nortality rate, a reproductive conponent of 7% of the fenmal es and 30% of the
nal es each year (Afgerson 1992), we estinmated a total  of 29 reproductive fenal es
and 122 males in 1993. The 64 fish landed for potential brood stock could have
represented 42% of the 151 reproductive parents in the Kootenai R ver in 1993.
Because no brood stock were collected in 1994, we believe the mgration and
Sannl ng behavi or of sturgeon in 1994 was nore natural, and nore indicative of
the flow test rather than a reaction to the human inpact associated wth
capturing fish on the spawni ng grounds.

The collection of fertilized eggs at both Shorty's Island and near the
confluence of Mrtle Oeek suggested apositive reproductive response to the 1994
flow test. V¢ believe the flow configuration and tinming to be the primary reason
for spawning. V& do not believe the additional effort in mat sanpling (33,461
h in 1994 verses 9,083 h in 1993) was responsible for the egg collections since
the same areas were sanpled in 1993. . hort%' s. Island area was previously
consi dered a staging area where pre-spawni ng behavi or occurred prior to sturgeon
advancing upriver. The eggs we collected in the Kootenai R ver were in slack
water with mean flows of 0.4 nmis and over a sand bottom Based on Parsley et al.
1989, this area does not nmeet the habitat requirenments for spawni ng. Spawni ng
habitat was defined for sturgeon in the | ower Col unbi a R ver as having velocities
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>1 ms (3.2 f/s), cobble to boul der sized substrate, depths of > 3 m (9.8 ft),
and a preferred tenperature range of 10°C to 18°C (50°F to 64°F).

VW assumed our inability to collect larvae or young-of-the-year sturgeon
was because few, if any, of the fertilized eggs hatched. r procedures nm ncked
those used successfully on the lower Colunbia R ver. Che of the requirenments for
successful egg devel opnment was a substrate conposition of cobble to boul der sized
material where eggs were less vulnerable to predation or suffocation. The
substrate viewed by the authors while scuba diving dowiriver of Bonners Ferry was
predomnately sand and silt wth considerabl e deposits of |1ogs and rootwads. The
river section from Bonners Ferry to Montana is a nix of gravel, cobbles, and
bedrock with hi gher velocity currents, and would therefore appear to be better
spawni ng habi tat.

Qur observation of fertilized eggs showed considerable accumul ations of
sand particles attached to the egg surface. W suspect the sand particles have
little to do with suppressing hatching, but do feel eggs are nmore vulnerable to
predation in the river reaches downriver of Bonners Ferry.

_ The best evidence of recruitnent to the popul ation since the operation of
Li bby Dam was the collection of 35 sturgeon, whose age was back-cal cul ated to
1974 and four fish fromthe 1991 brood year. The nost notabl e environnental
circunstance associated with the 1974 and 1991 was the peak discharge of 1,549
nm/s (54,700 cfs) in 1974 and 1,325 nt/s (46,800 cfs) in 1991.

Thirteen fertilized eggs were collected on mats placed over cobble
substrate at rkm 245 in the Bonners Ferry area in 1991. In 1994, we captured and
rel eased four juvenile sturgeon that appeared to be wild fish fromthe 1991 brood
year. This is the best evidence we have suggesting sturgeon recruits are
g935|ble given the right flow conditions. Anders (Kootenai Indian Tribe

i ol ogi st, “personal conmuni cation) has stated these four fish could have been
escapes fromthe Kootenai Experinmental Hatchery.

increasing the flow 57 n? ,000 cfs) per day to a mninumof 991 m/s (35,000
cfs). Ve further recommend no load followng. Qur goal isto stinulate sturgeon
novenent and sPamnlng in a manner mmcking_historic river conditions known to
produce year classes of sturgeon. The 991 n¥/s (35, 000 Cfﬁ) reconmmendation is a
conpronm se fromthe 1,416 to 2,549 m/s (50,000 to 90,000 cfs) flows occurrln%_ln
years of recruit production. Qur concern was to mninize the inpact of high
river volunes on lands adjacent to the river. The recruits generated during high
di scharge river conditions_in 1991 sugqgsted river discharges encouraged fish to
spawn upriver of Bonners Ferry over substrate of a cobble and bedrock. This nay
have pronoted hatching as opposed to the spamnln? sites sturgeon sel ected at the
| ower 1994 discharge.” Qur_ hope is that higher fTows will stimlate spawers to
nove upriver of Bonners Ferry and rel ease eggs over a cl ean cobbl e substrate.

W recomend sturgeo?zs amnin? flows .for 1995 begin by increnenta
)

RECOMVENDATI ONS

1. W recommend a flow test in 1995 to eval uate novenment and spawni ng
behavi or of sturgeon in the Kootenai Rver with the follow ng criteria:

(a) In conjunction with or following the "local" onéand run- of f

/s (15 kcfs)

in early th 1995, flows should not di mnish bel ow 425
e

at Bonners rry, |daho.

gb? Begi nni ng a?proxinately May 1-10, 1995 or as determned _by
e
(2

enetry of adult white sturgeon, flows should increased by 57 ni/s
,000 cfs) increnents until 991 n*/s (35 kcfs) is reached.

94 ANNRPT
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(c) Miintain at least 991 n¥/s (35 kcfs) for 46 days (My 15-June 30,
1995) or as deternined by the | ocations of nonitored white sturgeon.

(d) Discharges should be decreased in increnents of 57 ni/s/day (2,000
cfs[dgy) to 425 m/s (15 kcfs) over a 10 day (June 30-July 10, 1995)
peri od.

(6e) Fl ows should remain at 425 ni/s (15_kcfs)n_for 15 days (Jul,){ 11-July
26, 1995) during hatching and early life history of  juvenile white
st ur geon.

(f No | oad followi ng should occur during sturgeon migration, spawning,
and hatching stages (May 1 to July 26).

(fg) M ni mum f I ow reduction from425 ni/s (15 kcfs) in 57 m¥s/day (2,000
cfs/day) increments to no lower than 4,000 cfs for the bal ance of the
year.

2. Effort to capture sturgeon eggs should be intensified by |ocating
artificial substrate mats at sites near the confluence of ck O eek,
Flemng Oeek and Ferry Island.

3. QG 1l nets should be fished in an attenpt to capture juvenile sturgeon.
More diverse habitats, including Kootenay Lake shoul d be sanpl ed.

4. Intensify larval search of areas downriver of sites where sturgeon eggs
are coll ected.

5. Brood stock for hatchery production should not be taken fromthe l[imted
spawni ng stock available in the Kootenai R ver.

94ANNRPT
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Appendi x 1. Description of the novenent of white sturgeon with transmtters in
t he Koot enai

_ 00 R ver in 1994. Letter and nunber in parentheses
identifies gender and stage of sexual devel opnent.

] p Fi sh not
responding to the 1994 flow test were not included in the appendi x.
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Appendi x 2.

Recapture effort for radio and sonic tagged white sturgeon,

Koot enai River and Koot enay Lake, 1994.
Tar aet No.
fish No. Tot al st urgeon
Dat e (caught ?) Locati on No. rods setlines effort caught

6/ 08/ 94 189.1 20 0
6/ 10/ 94 Shorty's

| sl and 16 1
6/ 22/ 94 Shorty's

I sl and 20 1
6/ 23/ 94 Shorty's

I sl and 24
7/ 31/ 94 576 ( No) 228.7 2 48.5 2
7/ 31/ 94 576 ( No) 229.2 1 24.5 0
7/ 31/ 94 576 ( No) 229.3 1 25 0
8/ 9- 228. 6-
8/ 10/ 94 576 (No) 229.5 3 36 0
8/ 10/ 94 576 ( No) 215 3 6 0
8/ 19/ 94 560 ( No) 205 10 100 3
8/ 19/ 94 560 ( No) 206 3 82.5
8/ 20/ 94 560 ( No) 205 3 69
8/ 20/ 94 560 ( No) 207 1 17.5
9/ 14/ 94 438 (No) 119 8 20 0
9/ 14/ 94 550 ( No) 121 8 20 0
Tot al 529 13
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Appendi x 3.

Nunber of nmats, eggs, stage of eggs, day of collection

|l ocation of transmttered fish in Kootenai R ver, 1994.

and

Nunber
transmttered
fish
Nunmber Nunber
Dat e eqgs nat s M St age
rkm 236.0-237.5:  Mwrtle Oeek Aver age hours = 25 94
Aver age 22 feet
Average velocity = 1.35 f/s for 2
Teasur enent s
5/ 16 35 1 1t 2 dD 14 16 17 18 19 20
11 25 1 62 1
5/ 17 1 1 Dead
5/ 28 2 1 Unst ageabl e
5/ 30 Unst ageabl e
Tot al 38 4 3 3

"km 230. 3-230.9: Upper Shorty'slsland Average hours = 35.1

Teasur enent s

5/ 15

>/ 16
3/ 17
>/ 18

3/ 24
3/ 27

5/ 30
5/ 03

3/ 04

3/ 08
3/ 11

5/ 15
3/ 20

Tot al

Average depth = 27.1

Average velocity = 1.31 F/S for 4

71 5 4 3 Dead 12 13 14 15 16
12 3 8 32 9 4
Dead
Dead
19
1
2 1 2 4 Dead
1 1 Unst ageabl e
2 1 1 3 Dead
1 1 17
1
14 1 0 3 15 1718 20 21
1 91 1 2
1 1 1 2 Dead
3 1 Dead 18
1 2
Not staged (2)
1 1 Not staged (7)
112 17
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Appendi x 3. Conti nued.

1

rkm 228. 7-230. 0:

5/ 16
5/ 19

5/ 20
5/ 25

5/ 26

5/ 28

5/ 30

5/ 31
6/ 04

6/ 05

6/ 08
6/ 11

1

Tot al

A R ODN

28

[ =R BN

63

F/'S

Lower Shorty's Island Average hours =
Aver age depth =
Average velocity = 1.1

Dead
Dead

Dead

20 22
2 2

Unst ageabl e
8

Unst ageabl e
2

Dead
Unst ageabl e

18
1

17 22
1 2

Dead
Dead
16

One mal e was | ocated in this section on 6/6/94

35. 89

31.1 feet

Dead
6

18 21

18
14
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